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(57) Abstract: The inventive optical device and laser module relate to optical devices for optical interfacing of multi-mode and 
single-mode optical fibres such as «air-clad», «holcy optical fibrc» and others with a radiation source or receiver. The inventive 
lens optical fibre comprises optical fibre in the form of a light guiding space encompassed by hollow longitudinal channels, and 
a lens element in the form of a lens space and a neck thermally formed of fibre material on the end thereof. Said channels arc 
closed on the border between the neck and the optical fibre. The laser module comprises a laser emitter and a lens optical fibre 
which is arranged in the direction of a laser beam. Said lens optical fibre comprises the optical fibre in the form of a light 
guiding space encompassed by hollow longitudinal channels, and a lens element in the form of a lens space and a neck thermally 
formed of fibre material on the end thereof. Said channels are closed on the border between the neck and the optical fibre. 
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06 aenwpcmee U3o6pemenun (npaeujio 4.17 (iv)) mojibKO OnyG/iHKOBaHa 

djut US. He 3 omnema o MtotcdynapodHOM houckc u c nocmopuoii 

ny6jiUKaijueu no nony^emtu omvema. 

B ontHoutcHuu doyx6yK3eHHtix Kodoe. Kodoo mmkog it dpy-eux 
cOKpaufemiu cm. «UosiCHeH\ui k ko6om u coKpau(emtfuu», 
ny6jiUKyeMbie e Hawne Kaxc^o^o ouepednoeo ObinycKO Bk>h- 
jiemenx PCT. 



(57) PetJicpaT; OnTM l ieCKOe yCTpOMCTBO M Jia3epHbIH MOA)'Jlb OTHOCflTCJI K OHTHWeCKHM 

ycTpoflcTBaM, npe/iHa3na i ieHHbiM zyia oiiTHMecKoro coiTiacoBaiwa oiiTHMccKort) 
BOHOKiia, K3K MHoroMO/iOBpro, TaK h oahomo/iobohx THria "air-clad", "holey 
optical fibre" n hm no,ao6Hi>ix, c hctohhhkom hjih npneMHHKOM M3JiyHeHHJL 

JlHH30BOe OHTMHeCKOe BOJIOKHO BKJIKWaeT OnTMHeCKOe BOJIOKHO B BH/1C 

cBCTOBe/iymeH o6jiacTH, OKpy^eHHOM ny CTOTeji bi m h npoaoJibHbiMH Kana;iaMH, h 

JIHH30BMH 3JieMeHT B BH/je JlHH30BOtf 06/iaCTH H rOpJIOBHHbl, TCpMMMCCKH 

C(J)opMHpoBaHHbiM M3 MaTepnajia BO/ioKHa na ero kohuc, npn 3tom ynoMsmyibic 

KaHaJlbl 33MKHyTbl y rpaHHUbl rOpJIOBHHbl H BOJIOKHa, 

JIa3epHbiH Moayjib BKJiKwaeT /ia3epHbiH H3JiynaTejib h ycTaHOBJiemioc no 
xoziy jiaiepHoro ziyqa jihh3oboc onTn i iecicoe bojiokho, cocrofliuee H3 onTHMCCKoro 
BOJiOKua b BH,zie cBeTOBeAymew o6jiaciM ? oKpy>KCHHOH nycTOicjibiMH 

npO^OJlbHWMH KBHaJiaMH, H JlHH30BOrO 3J1CMCHTO B BH^e J1HH30B0H oSjiaCTH H 

ropjioBHHbi, TepMHHecKH ccJ)opMnpoBaHHoro H3 MaTepnajia Bo/ioKua na ero kohuc, 
iipn 3tom ynoMHHyTbie Kanajibi 3aMKii)Tbi y rpaHHUbl ropjioBHiibi h onTHMecKoro 

BOJlOKHa. 
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JIHH30BOE OnTHHECKOE BOJIOKHO H JIA3EPHMH MOflyJIfc 

OSjiaCTb TeXHHKH 

H3o6pereHHe othochtck k onro3JieicrpoHHKe, a 6onee KOHKpeTHO k 
oirrmecKHM ycTpoftcTBaM, npe;ma3HaHeHHBiM ana KOJiJiHMHpoBaHHa hjih 
(^GKycHpoBaHiw CBexoBoro H3JiyHeHHfl, BBixoaanjero H3 onraHecKoro 
BonoKHa hjih BXOflHinero b Hero, c noMomtio jiHH30Boro 3JieivieHTa, 
c^opMHposaHHoro Ha KOHije onraqecKoro BOJiOKHa, b HacraocTH c noMomsio 

C<j)epHHeCKOH JIHH3BI. 

npeaniecTByiomHH ypoDeHb tcxhh 

Pa3BHTHe TeXHHKH OUTHHeCKOH CBH3H, HCnOJIB30BaHHe B HeH TSKHX 
3JieMeHTOB, KaK BOJIOKOHHHe HCTOHHHKH Jia3epHOrO H3JiyHeHH3I, BOJIOKOHHSie 
^OTOnpHeMHHKH H flpyrHe BOJIOKOHHBie yCTpoftCTBa, BLI3BaJIO nOTpe6HOCTB B 

MaJiora6apHTHtix y cTp oiicTBax BBOfla CBeTOBoro H3JiyHeHHJi H3 CBoSo^Horo 
npocrpaHCTBa b onnraecKoe bojiokho, a TaiOKe b ycTpoftcTBax BBiBOfla 
H3Jiy*ieHHfl H3 BonoKHa b cBo6oflHoe npocxpaHCTBo. B nocne^HHe roan 
pa3pa6oTaHBi HOBBie oiroiHecKHe BOJiOKHa, KaK MHoroMo^oBtie, TaK h 
oflHOMOflOBBie, uma "one-material optical fiber", "air-clad", "optical fiber 
"holey optical fibre", "jacketed air clad optical fibre", "microstructured optical 
fibre", "photonic band-gap optical fibre" h hm nofloSmje (cm.: 3a*BKa C1IIA 
Xo 20010031118, MIIK G 02 B 6/02, ony6jiHKOBaHa 18.10.2001i\, naTCHT 
CI11A Ms 5907652, MIIK G 02 B 6/20, ony6jiHKOBaH 25.05.1999r\). 

B OTJIHHHe OT 06l>IHH0r0 OITTHHeCKOrO BOJiOKHa, 3TH OnTHHeCKHe BOJiOKHa 

oSfceaHHaex o6njee cbohctbo - Hajnnme nycTOTejn»ix KaHajiOB, 
pacnoJioKeHHbix bjjojib cBeronpoBOflfliiieH o6nacxH BOJiOKHa. PacnoJio^eHHe 
TaKHX KaHajiOB b nonepeHHOM cenemra BOJiOKHa, kojihhcctbo KaHajiOB h hx 
<£opMa MO^ceT 6bitb caivioe pa3JiHHHoe. Hajranne sthx KaHajiOB 0Ka3BiBaer 
cymecTBeHHoe BJiHHHHe Ha CBeroyaepacHBaiomHe CBoficTBa onraHecKoro 

BOJiOKHa. B OTJIHHHe OT o6BPfflOrO OIITHHeCKOrO BOJiOKHa, B KOTOpOM 

CBeTOBe^ymM acnjia h o6onoHKa H3roTOBJieHH H3 MaTepnajiOB c pa3HBiMH 
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OnTHHeCKHMH XapaKTepHCTHKaMH, OIITHHeCKOe BOJIOKHO C nyCTOTeJIBIMH 

KaHanaMH MoaceT 6htb H3roTOBJieHO H3 oflHopoAHoro MaTepnana, TaK KaK 
yflepxcaHHe cBeTa b TaKOM BonoKHe nponcxoflHT Ha rpamme pa3flejia Meacfly 
MaTepnajiOM BOJiOKHa h nycTOTaMH KaHaJiOB. IIpeHMymecTBOM oirniHecKHX 
5 bojiokoh c nycTOTejitiMH KaHanaMH flBJifleroi 6oJH>niaH anepiypa h 
B03MO>KHOCTb raroTOBJieHHfl CBeTonpoBO,HHmeH 06jiaCTH H 060JIOHKH H3 
oflHoro h Toro ^Ece MarepHana. 

OflHaKo H3roTOBJieHHe oirrHHecKHX ycipoiicTB c npHMCHCHHeM Taicnx 

BOJIOKOH 0Ka3BIBaeTCfl flOCTaTOHHO 3aTpy«HHTenBHbIM H3-3a HaJIHHHH 
10 OTKpBTTBIX KaHaJiOB, aflCOp6HpyK)H^HX Ha CBOHX CTeHKaX pa3JIHHHBie 
3arp£3HCHHH . 

JlHH30BBie OnTHHeCKHe BOJiOKHa B yK33aHHBIX BBIHie OHTHHeCKHX 
yCTpOHCTBaX BBHIOJIHfllOT 06BIHHO <J)yHKIJHH KOJIJIHMaHHH HJIH (j)OKyCHpOBKH 

onTHnecKoro H3JiyHemui, pacnpocTpaHJHonjerocfl no 3T0My BOJioKHy. B sthx 
BOJIOKHaX BBIXOA^mHH H3 CBeroBeflymeft echjibi pacHiHp«tomHiiCH CBCTOBOH 
nynoK npeo6pa3yerca b npH6nH3HTCJiBHO napajuiejiBHBiH hjih cxoflflmnftoi b 
cbo6oa;hom np 0 CTpaHCTBC CBeTOBoft ny^OK. npH BBOfle rajiyHemDi b 
jiHH30Boe onraHecKoe bojiokho pacnpocTpaHHK)iiuracJi b cboSo^hom 
npocTpaHCTBe cbctoboh nynoK npeo6pa3yeTCJi b cxoaamHHca cbctoboh 
nynoK, nepe-raacKa KOToporo o6bihho coBMemeHa c kohijom CBeTOBeflymefi 

5KHJIBI OnTHHeCKOrO BOJiOKHa. TaKHM 06pa30M, JIHH30BBIH OIITHHeCKHH 

BOJiHOBOfl oSbpiho BBinonHHeT ^yHio^Hio coniacoBaHBUi napaMerpoB 
CBeTOBoro nyHKa (TaKHX, KaK pa3Mep nepeTJDKKH h anepiypa) c napaMerpaMH 
onTHMecKoro BOJiOKHa (TaKHMH, KaK flHaMerp CBeTOBeaymen oSjiacra h 
anepiypa). 

J\jlfl KOJIJIHMHpOBaHHfl, ^OKyCHpOBKH hjih oirrHHecKoro corciacoBaHHfl 
HCnOJIB3yK)T pa3JIHHHBie JIHH30BBie 3JieMeHTBI, B qaCTHOCTH, rpaflHeHTHBie 
JIHH3BI, JIHH3BI CO CcJjepHTTCCKOH HJIH aC(J)epHHeCKOH HOBepXHOCTBK), 
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aHJiHHflpHHecKHe jihh3bi, a TaKace KOMSHHHpoBaHHHe orrraraecKHe chctcmbi, 

COCTO^ID(He H3 HeCKOJIBKHX JIHH30BBIX 3JieMCHT0B. 

OcoSbim KJiaccoM H3,zjejiHH, npe;ma3HaHeHHBix jyix KOJiJiHMHpoBaHHa, 
4)OKyCHpOBKH HJIH OITTHHeCKOrO coraacoBaHHfl HBJWIOTCH MinqpooirrHHecKHe 
5 3JieMeHTBI, a HMCHHO, JIHH30BBie OliTHHeCKHe BOJIOKHa, B KOTOptlX JIHH30BHH 

3JieMeHT c^opMHpoBaH HenocpeflCTBeHHO Ha KOHi^e oirraqecKoro BOJIOKHa H3 
MaTepnajia caMoro BOJIOKHa hjih H3roTOBJieH H3 flpyroro MaTepnajia h 
npncoeflHHeH k KOHuy BOJIOKHa. 

H3BecTHO JiHH30Boe onnwecKoe bojiokho, BKJUonaiomee onTmecKoe 
10 bojiokho, HMeiomee CBeroBe.nyiiiyK) acwjiy h o6ojioHKy 3 a TaiQKe jihh30bbih 
3JieMeHT, HMeiomHH JiHH30Byio nacTB h ropJiOBHHy, KOTOpaa npHKperuieHa K 
Topqy BOJIOKHa (cm. 3a*BKa CI1IA N° 200220009261, MITK G 02 B 6/32, 
ony6jiHKOBaHa 24.01 .2002r.). 

IIpH npHKpCIIJieHHIi JIHH30BOH HaCTH K OITTHHeCKOMy BOJIOKHy c 

15 nycTOTentiMH npoflOJiBHBiMH KaHajiaMH nponcxoflHT HeKOHTpojrapyeMoe 
nociynjieHHe b KaHajiBi MarepHajia jihh30boh Hacra (npn cBapKe), jih6o 
MaTepnaua KJiea (npn npHKperuieHHH jihh30boh nacre CKJieincoii), hto 
OTpimaTenBHo CKa3BiBaerc5i Ha onrnHecKHX napaMeTpax H3roTaBJiHBaeMoro 
JiHH30Boro oirraHecKoro BOJIOKHa. KpoMe Toro, coe^HHeHHe pa3HBIX 

20 MarepnajiOB CBapKoft BBi3BiBaeT MexaroraecKHe HanpaaceHiw b MecTe 
coeflHHeHKW H3-3a pa3JiHHiw TeMnepaiypHBix ko3(^(J)hlihchtob JiHHeiiHoro 
p acuiHpcHHfl . npn HcnojiB30BaHHH ace ckjichkh, raaejrae nojiynaeTca 

HeflOCTaTOHHO 3$^eKTHBHBIM flJM paSOTBI npH BBICOKOM ypOBHe MOmHOCTH. 

H3BecreH Mo^yjiB Jia3epHoro flHOfla, coflepacamnft nun Jia3epHoro 
25 flHoaa, 6jiok ynpaBJieHHa juul no^ann HanpaaceHHa Ha nnn Jia3epHoro ;mofla 
h oirrHHecKoe ycTpoftcTBO, ycTaHOBJieHHoe no xofly Jia3epHoro Jiyna. 
OnTHHecKoe ycipoficTBO BiononaeT orrraHecKoe bojiokho ajdi nepeflaHH 
CBCTOBoro CHTHana, HaKOHeraHK ara ^cecTKoro y^ep^aHiM oirranecKoro 
BonoKHa h Jimoy anA 4>oKycHpoBKH jia3epHoro jiyna, ycTaHOBJicHHyio b 
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3aaaHHOM nojioaceHHH ot oflHoro KOHija HaKOHeHHHKa, h BiyjiKy /yia tohhoix) 
BtipaBHHBaHiw HaKOHeHHHKa h JIHH3BI (cm. naTeirr CIUA Xo 5388171, MI1K 
G 02 B 6/32, ony 6jihkob aH 07.02. 1995r.). 

H3BCCTHMH MOflyJIB Jia3epHOrO flHOfla npH HCnOJIB30BaHHH B HCM 

5 BonoKHa c nycTorejibiMH KaHajiaMH HeaocTaTOHHo CTaSnjieH b paGoTe H3-3a 
3arpH3HCHH3 cTeHOK nycxoTejiEix KaHajioB b npoijecce H3roTOBJieHra h 
SKcruiyaTaiiHH Moayjia. 

HanSojiee 6jih3khm no coBOKyiraocTH cymecTBeHHBix npii3HaKOB k 

3aHBJMeMOMy JIHH30BOMy OUTHHeCKOMy BOJIOKHy HBJIJieTCjl HHH30BOe 

10 bojiokho, BKiiioHaiomee onniHecKoe bojiokho, HMeiomee cBeTOBeAynjyio 

ECHJiy H 060JI0HKy H JIHH30BBIH 3JieMeHT, C^OpMHpOBaHHBIH Ha KOHUe 
BOJIOKHa. JIHH30BBIH 3JieMeHT BBHIOJIHCH B BHfle flByX HaKJIOHHBIX 

noBepxHOCTefi, ccj)opMHpoBaHHBix Ha TopqoBOH Hacra o6ojiohkh, 
conp)DKeHHBix c BBinyKJioft KpHBOJiHHeiiHOH oSjiacTBK) TOpua CBeTOBeaymefi 

15 achjibi (cm. eBponeHCKHfi iiarem JSfe 1109042, MTIK G 02 B 6/42, 
ony6nHKOBaH 20.06.200 lr.). 

H3BecTHoe jiHH30Boe oirraHecKoe bojiokho npocTO b H3roTOBJieHHH h 
nocjieayiomeM HcnojiB30BaHHH, oflHaKO b cjiynae npHMeHeHHH oirniHecKoro 
BOJIOKHa c nycTOTejiHMH npoflOJiBHHMH KaHajiaMH b npoijecce mroTOBjieHHfl 

20 jiHH30Boro 3JieivieHTa m ero 3KcnjiyaTaqHH KaHajiBi OKa3BisaK)TCfl 

3aip^3HeHHBIMH, HTO OTpHIjaTeJIBHO CKa3HBaeTC« Ha CTa6lUIBHOCTH pa6oxBi 

jiHH30Boro oirrHHecKoro BOJIOKHa, a TaioKe npHBOflHT k yBenmemno 
onTHHecKHx noTepB. 

Han6ojiee 6jih3khm no coBOKynHocni cymecTBCHHBix npraHaKOB k 
25 3aHBJiH6MOMy jia3epHOMy MOflyjno flBJiaeTca Jia3epHBift ahoahbih MoayjiB, 
BKjnonaiomHH jia3epHBifi ahoa h jihh3oboc oirrmecKoe bojiokho, 
BKJUOHaiomee oirnraecKoe bojiokho, HMeiomee CBCTOBeflymyio aejuiy h 

060JI0MKy H JIHH30BBIH 3JieMeHT, C^OpMHpOBaHHBIH Ha KOHIje BOJIOKHa. 
JIHH30BBIH 3JieMeHT BBHIOJIHeH B BHfle £ByX HaKJIOHHBIX nOBepXHOCTefl, 
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C<J>OpMHpOBaHHBIX Ha TOpiJOBOH HaCTH 060JIOHKH, COIipJDKeHHHX C BBIIiyKJIOH 

KpHBOJiHHeHHOH o6jiacTfcK> Topua CBeTOBeaymeft hchjih (cm. eBponeftcKHH 
naTeHT M>1 109042, MIHC G 02 B 6/42, ony6jniKOBaH 20.06.200 lr.). 

H3BecTHBiH Jia3epm>iH flHOflHbiii MOflyjiB-npoToran, npn 

5 HCnOJIb30BaHHH B Ka^eCTBe OnTHHeCKOrO BOJIOKHa BOJIOKHa C nyCTOTCJEblMH 

nojibiMH KaHajiaMH, HMeeT HecTa6njibHbie xapaicrepHCTHKH H3-3a 
3arp«3HeHiw creHOK nojitix KaHaJiOB b npou;ecce H3roTOBJieHHH h 
3KcnjiyaTauHH jia3epHoro MOjsynz. 

PacKpume H3o6peTeHHH 

10 3aflanefi Hacroamero H3o6pereHM jiBjrajiacb pa3pa6oTKa jraraoBoro 

onTHHecKoro BOJIOKHa h Ha ero ocHOBe Jia3epHoro Moayjia, KOTOpbie 6bi He 
MeraJiH b npoijecce H3roTOBJiemra h sKCiuiyaTaijHH omnHecKHe 
xapaKxepHCTHKH, HMejiH HC3HaHHTejiBHfcie orrniHecKHe noTepH h hmcjih 6bi 
CTa6HJibHBie SKcnjiyaTauHOHHtie xapaicrepHCTHKH. 

15 IIocTaBJieHHaH 3aflaHa peuiaeTCJi tcm, mo b jihh3obom onTHHecKOM 

BOJiOKHe, BionoHaiomeM onTHHecKoe bojiokho b BHfle CBeroBeflymeH oGjiacra, 
OKpy^ceHHOH nycxoTejitiMH npoflontHLiMH KaHanaMH, jihh30bhh: sjicmcht b 

BH#e JIHH30BOH oSjiaCTH H ropJIOBHHbl TepMHHCCKH C(J)OpMHpOBaH H3 

MaTepnajia BOJIOKHa Ha ero KOHue, npH 3TOM ynoMflHyrbie KaHajibi 3aMKHyn,i 
20 y rpammbi ropjioBHHbi h BOJIOKHa. 

^HaMCTp D r ropjioBHHbi npeHMymecTBeHHO yzjoBJieTBOpfleT 
cooTHomeHHK): 

D c < D n 

r«e: D c - flnaMerp CBeTOBeflymeE oSnacTH orrraHecKoro BOJIOKHa, mkm; 
25 OTcyrcTBHe Bbixo^a KaHajioB Ha Topeu; BOJIOKHa no3BOMeT 

npeflOTBpaTHTb 3arpa3HeHHe hx ctchok npn ^opMHpoBaHHH jihh3oboh nacre 
H3 MaTepnajia caMoro BonoKHa, a Bbi6paHHMH ;maMeTp ropjioBHHbi 
o6ecneHHBaeT B03MO^cHocTb flocraBKH Bcero H3JiyHemw H3 cBeroBeflymefi 

06jiaCTH Ha JIHH30ByiO 06jiaCTb (npH H3JiyHeHHH H3 BOJIOKHa), HJIH flOCTaBHTb 
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Bee c^oKycnpoBaHHoe jihh30boh o6jiacTBK> H3JiyneHHe b CBeTOBeflymyio 
oSjiacTB BOJioKHa (npH BBoae H3JiyHemui b bojiokho). 

IlocTaBneHHaa 3aaaMa peiuaeTCH TaioKe tcm, hto b Jia3epH0M Mo^yjie, 
BKmonaiomeM Jia3epHBifi rojiynaTejiB h oirraHecKH CBfl3aHHoe c hhm 
5 JimooBoe oirrmecKoe bojiokho, cocToamee H3 onTmecKoro BOJioKHa b bvljxq 
cBeTOBeflymefi oSnacTH, OKpyaceHHOH nycTOTejiHMH npoflojiBHBiMii 

KaHaJiaMH H JIHH30BOrO 3JieMeHTa B BH#e JIHH30B0H oSjiacra H ropJIOBHHBI, 

TepMHHecKH c^opMHpoBaHHBiH H3 MaTepHajia BOJioKHa Ha ero KOHije, npH 
3tom ynoMAHyTBie KaHajiBi 3aMKHyrH y rpamniu ropnoBHHM h BOJioKHa. 

^naMerp D r ropjioBHHti npeHMymecrBeHHO yaoBJieTBopfler 

COOTHOIUeHHK): 

D c < D r; 

r#e: D c - flHaMerp CBeroBeflyujeH oSnacTH oirniHecKoro BOJioKHa, mkm; 
B pa/je cnynaeB B03HHKaeT Heo6xo«HMOCTB BBecra b bojiokho cbct ot 
jia3epHoro rojiyqaTejui, pa3Mep H3JiynaiomeH oSjiacTH KOToporo 
npeBoexoflHT pa3Mep cBeroBe^ymeft oSjiacra BOJioKHa h b TO^ee BpcMa 
anepiypa CBeTOBoro nyHKa MeHBine anepiypBi BOJioKHa. TaKHM hctohhhkom, 

HanpHMep, flBJWeTOI MHOrOMOflOBBIH Jia3epHBIH flHOfl COeflHHeHHBIH c 
UHJIJIHHflpHHeCKOH JIHH30H, KOJDIHMHpyK)IH©H H3JiyHCHHC B IIJIOCKOCTH, 

nepneHAHKyjwpHofi p-n nepexo^y. 

Rsw corjiacoBaHHH TaKoro HCTOHHHKa c bojiokhom 6e3 cymecTBeHHBix 

nOTepB Heo6xOflHMO H3rOTOBHTB JIHH30BOe BOJIOKHO C flHaMCTpOM 

CBeTOBeaymeft oSjiacra d, mkm, npeHMymecTBeHHO yflOBJierBopjnomeH 
cooTHomeHmo: 

S/d<(NA F /NA L -l); 
r^e S - imipHHa CTpaiina Jia3epHoro flHOfla, mkm; 
NA F - anepiypa BOJioKHa, 

NA L - aneprypa H3JiyneHiw Jia3epHoro flHO/ja b iijiockocth, 
napajijiejiBHofl p-n nepexoay. 
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IlpH 3T0M, paCCTOHHHe L OT IIOBepXHOCTH JIHH30BOH o6jiaCTH flO 

kohijob nycTOTentix npoflOJiBHBix KaHanoB h pajmyc KpHBH3HBi R jihh30boh 
o6jiacTH Moryr Sbitb npeHMymecTBeHHO onpeaeneHBi H3 bbipb>kchhh: 

L = nd/2 NA L , mkm; 

5 R=L(n-l)/n, mkm; 

r#e:n - noKa3aTejiB npenoMJieHiw MarepHajia oirranecKoro BOJioKHa. 

B BtiuieonHcaHHOM cjiy*iae JiHH30Baa o6jiacTB BOJioKHa BBinojuwex 
(j)yHKijHK> OypBe npeo6pa30BaHHJi CBeTOBoro ny^Ka Jia3epHoro flHOfla, h 
4>opMHpyeT ero OypBe o6pa3 b oSjiacra KOHija CBeTOBeflymefi hchjibi. 

10 B apyroM cjiynae B03HHKaeT Heo6xoflHMocTB bbccth b bojiokho CBex 

ot jia3epHoro msiyiaxejuL, pa3Mep H3JiyHaiomeH oSjiacra KOTOporo 
conocTaBHM hjih MeHBine pa3Mepa CBeTOBe;jymeft o6jiacTH BOJioKHa h b totkq 
BpeM^ anepiypa cseTOBoro ny^Ka conoeraBHMa hjih 6ojiBine anepiypBi 

BOJIOKHa. TaKHM HCTOHHHKOM, HanpHMep, flBJIfleTC* OflHOMOflOBEJH Jia3epHBIH 
15 flHOfl. 

JJjisl corjiacosaHHH TaKoro HCTOHHHKa c bojiokhom 6e3 cymecTBeHHBix 

nOTepB Heo6xOflHMO H3rOTOBHTB JIHH30BOe BOJIOKHO C paCCTOJIHHeM L OT 
nOBepXHOCTH JIHH30BOH oSjiaCTH flO KOHIJOB nyCTOTeJIBK npOflOJIBHBIX 

KaHajiOB, h pacnoJio^cHTB H3JiynaTejiB Ha paccroaHHH a ot noBepxHocra 

20 JIHH30BOH 06jiaCTH 5 npeHMymecTBeHHO y^OBJieTBOpjilOmeM BBIpa^KCHHHM ! 

a=Lh/d, mkm; 

a/L<NA F /NA M ; 
rae: h - TOJimHHa BOJiHOBO^a oflHOMO/jOBoro Jia3epHoro anoaa, mkm; 

NA m - anepiypa H3JiyHeHHH na3epHoro flHOfla b nnocKocra, 
25 nepneHflHKyjwpHOH k p-n nepexo^y. 

PaflHyc iqpHBH3HBi R jihh30boh oGjiacra Moacer Sbttb 
npeHMymecTBeHHO onpe^ejien H3 BBipaaceHHJi: 

R=a(n-l)/n(l+h/d), mkm; 
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B BBimeoimcaHHOM cjiynae jihh3obm oSjiacxt BOJioKHa BtmojraweT 
^yHKiflHK) npoeiciflHOHHoro 3JieMeHra, ocymecTBJwiomero nepeHOC 
H3o6pa^ceHHH H3JiynaiomeH o6jiacTH HCTOHHHKa b oSjiacTt KOima 
CBeTOBeflymefi hchjibi c yBejinneHHeM pa3Mepa H3o6pa^cemw b L/a pa3. 

5 B Apyriix cjiynaxx HeoSxoflHMO BBecra b bojiokho cbct ot jia3epHoro 

H3JiyHaTejDi, rajiyneHHe KOToporo HMeeT pa3JiHHHyio ^HarpaMMy 
HanpaBJieHHOCTH bo B3aHMHO nepneHflHKyjMpHBix iuiockocthx, a TaKace 
pa3nnMHLie pa3Mepti neper^KKH b sthx iuiockocthx. TaKHM H3JiynaTejieM, 
HanpHMep, mjweTCJi MHoroMOflOBBiii Jia3epHBiH flHpfl, rojiyneHiie KOToporo 

10 HBJiseTCH MHoroMOAOBBiM b iijiockocth, napajiJiejiBHOH p-n nepexo/jy, h 
oflHOMOflOBMM b iuiockocth, nepneHflHKyjrapHoft p-n nepexo/iy. 

JJflz corjiacoBaHHa TaKoro HCTOHHHKa c bojiokhom 6e3 cymecTBeHHBix 

nOTept Heo6xOflHMO H3TOTOBHTB JIHH30BOe BOJIOKHO, JIHH30BM 0(>JiaCTB 

KOToporo HMeeT pa3JimmyK) oiraraecKyio cuay bo B3anMHO 
15 nepneHflHKyjwpHBix iuiockoctax. JIhh3obm oSjiacrB TaKoro BOJioKHa 
floJDKHa, HanpHMep, BtmojiHOTt <J)yHKmno <&ypBe npeo6pa30BaHHa CBeTOBoro 
ny^Ka b iijiockocth, napajiJiejiBHOH p-n nepexoay h (JjyHiojHK) 
npoeiajHOHHoro ajieMeirra b njiocKOcra, nepneHflHKyjuipHOH p-n nepexo^y. 
TeoMeTpHHecKHe napaMerpH TaKoro jihh30boto BOJioKHa, Moiyr 6bitb 
20 paccHHTaHH Ha ocHOBe BHpa^ceHHH, npHBeAeHHBix Bbiine. 

HaH6ojiee npocTBiM b H3roTOBJieHHH jihh30bbim 3JieMeHT0M ^bjihctcx 
JIHH30BMM ajieMeHT co c<j>epHnecKofi noBepxHOCTBK). C^epHHecicaa 
noBepXHOCTt, oflHaKO, npn Hcno;iB30BaHHH ee b KanecTBe jihh3bi, bhocht 
3HawrejiBHLie reoMeTpmecKHe HCKaaceHHfl b <J>opMy CBeTOBoro nyHKa, 
25 Ha3BiBaeMue c^epunecKHMH aSeppaiuwMH. JJpx yMeHBineimji c^epHHecKHX 
aSeppaquft ^oKycHpyiomnfi sjieMem BBinojiiMioT o6bihho b BHfle AByx jihh3, 
napaMeTpBi KOTOpux Bti6HpaioT TaKHM o6pa30M, hto6bi nono>KHTejiBHaa 
aSeppaijHfl nepBofi jraH3H KOMneHCHp OBajiacB oTpimaTejiBHofi afieppaimeft 
BTopoft jihh3bi fljix KpaiiHux Jiyneii, npoxoflfliuHX nepe3 4)OKycHpyiomHH 
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3JieMeHT. BapnaHTOM 3aflBJiaeMoro H3o6peTemw jiB/Merca JiHH30Boe 
bojiokho, aonojiHHTejiBHo coflep^amee oSononicy, pacnoJioaceHHyio BOKpyr 
CBexoBeflymefi o6nacTH h BOKpyr nycTOTCJitix KaHajioB h BBinojmeHHyio H3 
MaTepHajia c 6ojiee bbicokhm noKa3axejieM npejioMJieHHfl, neivi MaTepnaji 
5 CBeTOBeAyu^efi oSjiacra. 3Ta oSojiOHKa He o6jia^aeT CBeroyaepacHBaioiitfiMH 
CBOHCTBaMH. Ee Ha3HaneHHe 3aKJH0Haerca b KOMneHcaijHH c^epuqecKofi 
aSeppauHH b jthh30bom ajieMeirre JiHH30Boro BonoKHa KpaiiHHX jiyneH, 
npoxofl^upix nepe3 jihh30bmh ajieMeirr. ripmeM npoijecc H3roTOBJiemifl 
TaKoro CKOMneHCHpoBaHHoro JinrooBoro ajieMeirra hhhcm He oTJiiraaeTCJi ot 

10 H3roTOBJieHHH oSHHHoro JiHH30Boro 3JieMeHTa. OrjiHHHe cymecTByeT tojibko 
Ha craflHH raroTOBjieHHfl oirraHecKoro CBeTOBOfla, 3aroTOBKa KOToporo 
AOJiacHa co^ep^caTb flonoJiHHTejiBHyio o6ojiOHKy H3 Marepnajia c 6o;iee 
bbicokhm noKa3aTejieM npejiOMJierara, ncu BHyrpeHraa oSnacTB. 

nycTOTejiHe npoflOJiBHBie KaHajiti BOJiOKHa Moryr 6bitb BBinojmeHBi 

15 cyacaiomHMHCfl no HanpaBJieHHio k jihh30boh o&JiaerH, IlycTOTejiHe KaHajiu 
b oSjiacra oirranecKoro BOJiOKHa, npHJieraiomeii k ero Topuy, Moryr 6bitb 
Taicace BHnojiHeHBi c hcmohotohho H3MeH>nomHMHca pa3MepaMH« B 
nacTHOCTH, no Mepe npH6jiioKeHHfl k KOHijy BOJiOKHa, ohh Moryr cHanajia 
pacumpOTLCJi, a 3areM cyacaTBCJi ^o Hyjia, hjih hmctb KanjieBM^Hyio <])opMy. 

20 Taicafl <J>opMa KaHanoB MoaceT 6htb raroTOBJieHa nyreM flByxcTaAHHHoro 
HarpeBa KOHija BOJiOKHa. Ha nepBon CTa#HH KOHeu BOJiOKHa HarpeBaercfl ao 
TeMnepaTyp&i, npeBBiinaiomeH TeMneparypy pa3M^THeHH^ MaTepnajia 
BOJiOKHa h KaHajiti cxjionBiBaioTCji y Kotnja BonoKHa. Ha Bropoft craflHH 

BHyTpH KBHSJIOB C03flaeTCfl H36bITOHHOe flaBJieHHe, H KOHeu BOJiOKHa 

25 HarpeBaeTca ro TeMnepaTypti pa3MJinieHHJL npn stom raSBiTOHHoe 
flasneime BHyTpH KaHajioB npHBOflirr k o6pa30Bamno KaiuieBHflHbix 
nojiocrreH Ha KOHLtax KaHajioB. H36HTOHHoe aaBJieHHe MoaceT Sbitb co3,zjaHO 
nyreM noaaqn b KaHajiEi c npoTHBononoHCHoro KOHDta BOJiOKHa ra3a hjih 
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B03 ( ziyxa nofl ziaBJieHHeM, hjih nyreM OTKaHKH ra3a hjih B03#yxa CHapyacH 

BOJIOKHa. 

CBeTOBeAymaH o6jiacTt orrriiHecKoro BOJIOKHa MoaeeT 6bitb 
o^HOMOflOBOH hjih MHoroMOflOBOH. B cjiynae MHoroMo^oBOH CBeTOBeflymen 
5 oSjiacTH BHyrpn Hee MoaceT 6bitb BBinojmeHa oahomoaobm cBeTOBeaymafl 
acnjia, BunoHHeHHax Tpa^HijHOHH&iM MeroflOM, t. e. H3 Marepnajia c 6ojiee 
bbicokhm noKa3aTejieM npejiOMJieHiw. 3Ta oflHOMOflOBaa CBeroBeaymaa muia 
Moacer 6bitb JierapoBaHa peflK03eMeJiBHMMH 3JieMeirraMH, tekhmm icaic 
3p6HH, HTrep6HH 5 HeoAHM, rojiBMHH, TyjuiHH h ap. B 3tom cjiynae 
io oflHOMOAOBaii cBeTOBe^ymM acnjia MoaceT bbiiiojihhtb fyyimwi aKTHBHOH 
jia3epH0H cpeflBi, oirraraecKaa HaKanica KOTOpofi ocymecTBJMercfl 
H3JiyneHHeM, pacnpocTparaionjeMCH b ynoMflHyron MHoroMoaoBofi 
cBeTOBeaymeft oSjiacra. 

CymecTBeHHHM npeHMymecTBOM Taxoro JinmoBoro BOJIOKHa, 

15 H3rOTOBJieHHOrO B COOTBeTCTBHH C 3aHBJWeMBIM H3o6peTeHHCM, HBJIKeTCH TO, 
HTO KOHeiJ OflHOMOflOBOH CBeTOBeflymefi 2CHJIBI H KOHeit MHOrOMOAOBOfi 

CBeroBeflymeii o6jiacTH HMeioT pa3JiHHHyio npo^ojiBHyio KOopflHHaiy. ripn 

3TOM CpeflCTBO <|)OKyCHpOBKH, OIITHMH3HpOBaHHOe flJIH nepeHOCa H3JTyHeHHH 

or jia3epHoro H3JiynaTejM k MHoroMOflOBoii CBeTOBeaymefi oSjiacTH, 
20 OKa3biBaeTCfl pac^oKycHpoBaHHHM Rim nepeHoca H3JiyneHHX ot 
oaHOMOflOBOH CBeTOBeflymett echjim k Jia3epHOMy H3JiyHaTejno. Bcjie^cTBHe 
3Toro, Jia3epHHH H3JiynaTejiB oKa3BiBaercfl 3amnmeHHBiM ot H3JiyHeHKW 3 
reHepnpyeMoro oahomo^oboh CBeroBeflymeK >khjioh. Ha jiHH30Byio 
noBepxHocTt Mo^ceT 6bitb TaiOKe HaHeceHO cejieKTHBHoe 3epicajiBHoe 
25 noKptiTHe fljw ^onojiHHTejiBHOH 3amHTBi jia3epHoro H3JiyHarejM ot 
H3JiyneHH^, Bbixofljmjero H3 oahomo^oboh echjibi, a TaiOKe o6paraoro 
oTpa^ccHHH H3 jiyneHHA, pacnpocTpaH>nomerocH no oahomoaoboh hchjic 

IlycTOTejiBie KaHajibi b jihh30bom bojiokhc jia3epHoro MOflyjia Moryr 
6bitb BBinojiHeHBi cy^aiomHMHM no HanpaBJieHHK) k jihh30boh oSjiacrn 
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BOJiOKHa, a TaioKe Moiyr 6bitb TaiOKe BtinonHeHBi c hcmohotohho 
H3MeiwK)iuHMHM pa3MepaMH. 

CBeTOBeaymaa oSjiacTB jiHH30Boro BOJiOKHa Mo^ceT flonojiHHTejiBHO 
coflepacaTB oflHOMOflOByio acHJiy, BBixoflanjyio Ha noBepxHocTB jihh30BOH 
5 oSiiacTH. 

JIa3epHBift MOflyjit MO)KeT 6mtb flonoJirorrejiBHO cHa6aceH cpe#CTBOM 
Ajm ^oKycHpoBKH jia3epHoro mnyHeHHfl, KOTopoe MoaceT 6bitb bbhiojihcho b 
BHfle nioSoro H3BecTHoro ycTpoficTBa, HanpHMep, jihh3bi (c^epmecKoii, 
ac^epHHecKofi, niapHKOBoft, ^HHflpuHecKOH, rpaflHeHTHoii) hjih 

10 KOM6HHaiJHH JIHH3. 

^onojiHHTenBHoe cpe^CTBO wis <j)oicycHpOBKH Jia3epHoro H3JiyneHHx 
MO^ceT 6bitb BBinojiHeHO TaioKe b BH^e c^epuHecKoro, ipuiKHApmecKoro 
hjih ac<|>epHHecKoro 3epKajia. 

^onoJiHirrejiBHoe cpeflcroo ajw 4>OKycHpoBKH na3epHoro rojiyHemifl b 

15 Jia3epHOM MOflyJie M03KCT 6BITB BBIIIOJlHeHO B BHae KOM6HHaiJHH JIHH3BI h 

3epKaJia ? a TaioKe jihh3 h 3epKan b pa3JiHHHBix KOJiiraecTBax. 

TtonojiHurejiBHoe cpeflCTBO ajia (^OKycupoBKH jia3epHoro H3JiyHeHira b 
jia3epHOM MO,oyjie MoaceT flonojiHHTejiBHO coflep^caTB caMBie pa3Hoo6pa3HBie 
oirranecKHe 3JieMeHTBi, TaKHe KaK iuiocKHe 3epKajia, npraMBi, 
20 nnocKonapaJiJieJiBHBie iuiacrHHBi, nojuipH3aimoHHBie oirranecKHe sjicmchtbi, 
TaKHe KaK pa3flejiHTejra Jiy^a, HeTBepTBBOJiHOBMe iuiacTHHBi, nonyBOJiHOBBie 
ruiacTHHBi h T.fl., npeflHa3HaHeHHBie jyra KOHueHTpaiXHH jia3epHoro 
H3JiyHemifl BHyrpH CBeTOBeflynjefi o6jiacra BOJiOKHa. 

JlasepHBiH H3JiyqaTenb b na3epHOM MOflyjie MOEceT 6bitb bbhiojihch b 
25 BHfle jia3epHoro flHO/ja, Jia3epHOH jihhchkh co cpeflCTBOM o6i>eflHHeHHfl 
jia3epHBix nyHKOB b oahh nynoK hjih Ha6opa Jia3epHBix flHOflOB co cpeflCTBOM 
o6BeflHHemw Jia3epHBix nyHKOB b o^hh nynoK. 

B cjiynae h3jihhhh b cBeTOBeaymeH o6nacrH BOJiOKHa oflHOMOflOBofi 
khjibi cymecTBeHHBiM npeHMymecTBOM jia3epHoro MOflyjia kbjisctch to, hto 
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KOHeut oflHOMOflOBOft cBeroBeAymeii echjiej h KOHeut mhotomoaoboh 
CBeTOBeflymeii oSjiacTH hmciot pa3njrfflyio npOAOJiBHyio KOOpAHHaiy. IIpH 

3T0M CpeflCTBO 4>OKyCHpOBKH 5 OIITHMH3HpOBaHHOC RJVl nepeHOCa H3JiyHeHIIH 

ot jia3epHoro HSJiyqaTejia k mhofomoaoboh cBexoBeflymefi o6jiacTH, 
5 oKa3BiBacTC)i pac^oKycHpoBaHHBiM flJM nepeHOCa H3JiyHeHHH ot 

oahomoaoboh cBeTOBeflymeg hchjih k na3epH0My H3JiyHaTe mo . BcjieacTBHe 

3Toro, na3epHbiii H3JiynaTejiB 0Ka3BiBaercji 3 anpnijeHHBiM ot H3JiyHeHHfl, 

reHepHpyeMoro oahomoaoboh CBeTOBe^ymeH acanoft. 

KpaTKoe onncaHHe 4>Hiyp HepTeaceii 
10 3aHBJMeMoe H3o6peTeHHe noacHJieTai nepTCEcaMH, rae 

Ha 4>nr. 1 noKa3aHO JiHH30Boe oirnraecKoe MHoroMOAOBoe bojiokho b 

npoflOJiBHOM pa3pe3e; 

Ha 4>hi\ 2 npHBe^eH pa3pe3 no A-A onraHecKoro BOJioKHa, H3o6pa^ceHHoro 
Ha 4>ffl\ 1; 

15 Ha <j)Hr. 3 noKa3aH pa3pe3 no E-E omrraecKoro BOJioKHa, H3o6paaceHHoro Ha 
<j>Hi\ 1; 

Ha 4>hi\ 4 npHBeaeHO on-mnecKoe bojiokho, CBeTOBe^ymafl o6jiacTB KOToporo 
BKJiiOHaeT AononHHTejiBHyio oflHOMOflOByio cBeTOBeaymyio Homy, b 
npoAOJiBHOM pa3pe3e; 
20 Ha <|)Hr. 5 npHBe^eH pa3pe3 no B-B onrmecKoro BonoKHa, H3o6paaceHHoro 
Ha <|>Hr. 4; 

Ha 4>ht. 6 noKa3aH pa3pe3 no T-r onraHCCKoro BonoKHa, H3o6paaceHHoro Ha 
(jmr. 4; 

Ha $nr. 7 npHBefleH bha CBepxy Ha jia3cpHHH Mo^yjiB c mhotomoaobbim 

25 J1HH30BBIM BOJIOKHOM B npOflOJIBHOM pa3pe3e; 

Ha 4>ht. 8 npHBeaeH bha c6oKy Ha Jia3epHLifi moayjib, H3o6paaceHHwfl Ha $nr. 
7; 

Ha <])Hr. 9 noKa3aH bha c6oKy Ha jia3epHLifi MOAyns c mhotomoaobbim 
bojiokhom, cHa6»ceHHBiM o6ojio*ncofi, b npoAOJiBHOM pa3pe3e; 
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Ha <j)in\ 10 npHBefleH bhr cSoKy Ha Jia3epHHH MOflyjiB c flonojimrrejibHOH 

JIHH30H H C OflHOMOflOBBIM BOJIOKHOM B npOflOJIBHOM pa3pe3e; 

Ha (jmr. 11 noica3aH bha CBepxy Ha Jia3epHBiii MO,nyjiB, H3o6pa>KeHHBiH Ha 
4>hi\10. 

5 Ha (J)ht. 12 npHBe^eH bha c6oKy Ha jia3epHtift mo^jib c flonojmirrejiBHMH 
JIHH30H h 3epKajiOM c MHoroMOflOBHM bojiokhom b npoflOJiBHOM pa3pe3e; 
Ha $hi\ 13 noKa3aH bha CBepxy Ha Jia3epHBift MoayjiL, H3o6paaceHHBift Ha 
4>Hr.l2. 

3aflBjmeMoe jmrooBoe oirniHecKoe bojiokho BKjnonaer onrHHecKoe 
10 bojiokho 1 co CBCTOBC/iymcH o6jiacrBK) 2 h OKpyacaiomHMH oSnacTt 2 
nycTOTejiHMH npoaojiBHtiMH KaHajiaMH 3, jihh30bbih aneMeHT 4, 

C^OpMHpOBaHHBIH H3 MaTepHaJia BOJIOKHa 1, COaep^CamHH JIHH30ByK) 

o6jiacTb 5 h ropnoBHHy 6. KaHajiLi 3 3aMKHyTBi Ha rpamme BOJIOKHa 1 h 
ropjiOBHHBi 6. (cm 4>nr. 1). CBeTOBe^maa o6nacTB 2 Moacer BKjnonaTb 
15 oflHOMOflOByio aauiy , BBixoflnmyio Ha noBepxHOCTB 8 jihh30boh o6jiacra 
(cm. 4>ht. 4). ITycTOTejiBie KaHajiti 3 OKaHHHBaiOTCfl npeHMymecTBeHHO Ha 

3aflaHHOM paCCTOKHHH L OT IIOBepXHOCTH 8 JIHH30BOH o6jiacTn 5. KaHajiBi 3 

Moryr 6htb BtmojiHeHBi cy^caiomHMHCH no HanpaBJieHmo k ropjiOBHHe 6 

BOJIOKHa 1 (cm. (J)HI\ 4). 
20 3aMKHyrae KaHajiBi 3 o6pa3yK>T b bojiokhc 1 nyreM orpaHiraeHHoro bo 

BpCMCHH TeMnepaTypHOrO B03fleHCTBHfl Ha KOHdJ BOJIOKHa 1, 

coHeraioiaeroc^ c oxjiaacaeroieM ocTajiBHoft qacra BOJIOKHa 1. B pe3yjiBTaTe 
TaKoro HarpeBa oSjiacTB BOJIOKHa 1, npHJieraioman k ero Topijy, AOCTHraeT 
tohkh pa3MarHeHHH, h iuiomaflB nonepeHHoro ceHeHiw KaHanos 3 
25 yMeHBinaeTCH. YMeHLineHHe iuioma^H nonepeHHoro ceneHHH KaHanoB 3 
nponcxoflHT npeHMyujecTBeHHO 3a chct chji noBepxaocxHoro Ha-raaceHUfl b 
pa3M^rncHHOM MaTepnajie oimiHecKoro BOJIOKHa 1. Choco6bi HarpeBa h 
oxjia>KfleHM BOJIOKHa 1 5 a TaioKe BpeMeHHofi xoa HarpeBa h oxjia>KfleHHfl 
npeHMymecTBeHHO flOjmeH 6litb TaKHM, hto6h C03«aTB 3HaHHxejiBHBiH 
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rpaflHeHT TeMnepaTypBi baojib BOJioKHa 1. B HeKOTOpBix cjiynaax 
uenecoo6pa3HO co3,zjaTB TaioKe onpeflejieHHBiH rpaflHeirr TeMnepaiypsi b 
paflHajitHOM HanpaBJieHHH. HarpeB MoaceT 6bitb HenpepBiBHBiM, 
HMnyjiscHBiM h HMnyjiBCHO nepHOAHHecKHM . Moryr 6bttb HcnojiB30BaHBi 
5 JiioStie H3BecTHBie cnocoSBi HarpeBa h oxjiaacaeHHfl BOJioKHa 1. B KaqecTBe 
npHMepoB H3BecTH&ix cnocoSoB HarpeBa moecho yKa3aTb TaKHe cnoco6Bi, xax 
HarpeB ajieicrpHHecKOH flyron, ra30BOH ropejiKoft, jia3epOM, b tom HHCJie C0 2 

Jia3epOM HJIH HHBIM HCTOHHHKOM SJieKTpOMarHHTHOTC) H3JiyHeHHfl, 

conpHKOCHOBeHHeM c Harperoft cpefloft hjih TejioM. ^jia oxjiaamemia Moiyr 
10 6bitb HcnojiB30BaHH, HanpHMep, conpHKOCHOBemie c oxjiaayjaiomeH cpeflOH 
hjih tcjiom, o6ayB ? ecrecTBeHHoe paflHaijHOHHoe hjih KOHBeionHOHHoe 
oxjia^eHHe, B pe3yjiBTaTe TaKoro B03flencTBHJi b oSjiacra BOJioKHa 1 
b6jih3h ero Topua KaHajiBi 3 cxjiom>iBaK>Tca h 3 aKaHHHBaiOTOi Ha HeKOTopoM 

paCCTOHHHH OT TOpua BOJIOKHa 1. 

15 YMeHBineHHe njiomajm nonepenHoro ceneHHK nycTOTejiBix KaHajiOB 3 

MoaceT 6bitb aocTHTHyro He tojibko 3a cneT chji noBepxHOCTHoro HaxjDKeHHH, 
ho h flononHirrejiBHO 3a cqex cneunajiBHO co3flaBaeMoft pa3mmBi aaBJieHHH 
ra3a hjih B03,zjyxa cHapy^cH BOJioKHa 1 h BHyipn KaHajios 3, a TaioKe 3a cneT 
ra30flHHaMHHecKHX chji, B03HHKaiomHX npn npoKaHKe ra3a hjih B03flyxa 

20 nepe3 KaHajiBi 3. 

B pe3yjiBTaxe TeMnepaiypHoro B03fleiiCTBHfl nycTOTejitie KaHajiBi 3 

CXJIOnBIBaiOTC^ H He BBIXOflflT K TOpity BOJIOKHa 1. IT03TOMy TOpeU BOJIOKHa 

Mo^ceT 6bitb o6pa6oTaH CTaHflapraBiMH TexHOJioraHecKHMH npneMaMH, 
HanpHMep TaKHMH, KaK TepM0o6pa6oTKa, MexaHHHecKaa nojinpoBKa, 
25 xHMHMecKaa o6pa6oTKa. npHMeHaa flonojimrrejiBHBiH HarpeB hjih apyrae 

MeTOABI 06pa60TKH Ha KOHIje BOJIOKHa 1 4>OpMHpyiOT OIITHHeCKHH 3JieMeHT 4, 
COCTOHmHH H3 JIHH30BOH 06jiaCTH 5 H TOpjIOBHHBI 6. 

OflHHM H3 CnOCOSOB H3 rOTOBJieHHH JIHH30BOrO ajieMeirra HBJIKerCH 

TepMoo6pa6oTKa Komja BOJioma, b kotopom nycToxejiBie KaHajiBi 6bijih 
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npe^BapHTejiBHO cxjionHyTM. B HacraocTH - TepMoo6pa6orKa 
3Jieicrpo ( ziyroBi>iM pa3p>iflOM. 

fljiH BapnaHTa JiHH30Boro 3JieMeHTa co c<j)epEraecicofi jihhsoboh 

nOBepXHOCTbK) OCHOBHBIMH napaMCTpaMH JIHH30BOft o6nacTH HBJI^IOTCH 
5 paflHyC KpHBH3HBI J1HH30BOH IIOBepXHOCTH H paCCTOHHHe OT JIHH30B0H 

noBepxHOcra flo KOHua nycTOTejibix KaHajioB, KOTopoe onpeflejiaeTca ajihhoh 
ropJiOBHHBi. TepMOo6pa6oTKa KOHija BOJiOKHa npHBOflHT k pa3orpeBy 
MaTepwajia BOJiOKHa no TeMnepaTypBi, npeBBiinaiomeH TeMneparypy 
pa3M«nieHPM MaTepnajia BOJiOKHa. Ilpn 3tom oflHOBpeMeHHO HHHUHHpyioTCfl 

10 RB& npouecca: npoijecc oKpynneHHJi KOHija BOJiOKHa h npoijecc aajiBHeiiiiiero 
cxjionBiBaHH^ KaHajioB, pa3BHBaiomHHCfl b HanpaBJieHHH ot Komja BOJiOKHa. 
ripouecc OKpyrneHHK nocneflOBarejiBHO npoxoflHT nepe3 cjie^yiomHe 
cTaflHH: BHanane KOHeij BOJiOKHa, n3HaHajitHO HMeBiirafi npaKTHHecKH 
njiockHH Topeu, npHo6peTaex He3HaHHTejiBHyio KpHBH3Hy. ^ajiee paanyc 

15 KpHBH3HBi yMeHBinaioT, flo Tex nop, noica KOHeq BOJiOKHa He npHoGpeTeT 
<J)opMy nojiyc^epw c paflwycoM, npH6jiH3irrejiBHo paBHBiM pajpiycy BOJiOKHa. 
Ilocjie 3Toro KOHen; BonoKHa HaHHHaeT TpaHC$opMHpoBaTBca b inapHK, 
paflnyc KOToporo nocTeneHHO yBejiHHHBaercii, 3a c^er BOBJieqeHHfl b ero 
o6i»eM MaTepnajia BOJiOKHa. 3tot inapHK nepeMemaeTCH baojib BOJiOKHa h 

20 nocreneHHO norjiomaer 3T0 bojiokho, yBejiHHHBaa TeM caMBiM cboh o6"BeM h 
pa^Hyc. T.e. paanyc KpHBH3HBi OAH03HaHHO onpeAejmercH BpeMeHeM 
TepMoo6pa6oTKH. CicopocTB 3Toro npoaecca moecho peryjinpoBaTB nyreM 
H3MeHeHiM TeMnepaiypBi HarpeBa. npeflnoHTirrejiBHOH otjmctch Tanan 
ckopoctb npouecca, npn KOTopoft oeecne^HBaercfl flocraTOHHBra KotnpojiB 

25 3a pa3MepaMH sneMeirra- BTopoii npoijecc - npoijecc ^ajiBHeranero 
cxjioraisaHiw KaHajioB pa3BHBaeTCH cmixpoHHO c nepBBiM npoueccoM. 
npHHeM, HaHHHan c MOMeirra o6pa30BafflW niapHKa, ckopoctb cxjionBiBaraw 

KaHaJIOB CTaHOBHTCJI paBHOH CKOpOCTH flBIDKeHHH IIiapHKa BflOJIB BOJiOKHa. 

3xo o3HaHaeT, hto fljiHHa ropnoBHHBi He H3MeHflercji no Mepe yBejiiraeHHtf 
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paflHyca mapHica. BMecxe c tcm fljnraa ropJiOBHHH Mo^ceT 6ejtb H3M6HCHa 
nyTeM H3MCH6HHH jioKajiH3aitHH HarpeBa. TopjioBHHa nojiyqaeTCH 6onee 
KopoTKoft npH npeHMymecTBeHHO TopijeBOM HarpeBe h Gojiee pflmmoft npH 
nacTHHHO Sokobom HarpeBe. IIoaTOMy, muewifL JioKajiraamno HarpeBa, 

5 MO)KHO H3rOTaBJIHBaTb ropjIOBHHy pa3HOH flJIHHH. TaKHM o6pa30M, HMeeTCfl 

bo3mohchoctb H3MeHflTB He3aBHCHMLie napaMeTpw jihh30boh o6nacTH, TaKHe, 
KaK paflHyc kphbh3hbi h fljmHa ropjiOBHHti, nyreM H3MeHeHHH hc3 aBHCHMBix 
napaivteTpoB -npoaojDKirrejiBHOC'm HarpeBa h JioicajiH3auHH HarpeBa. 

H3rOTOBJieHHe JIHH30BOH 06jiaCTH C pa3JIHHHOH OIITHHeCKOH CHJTOH BO 

10 B3aHMHO nepneHAHKyjiHpHBix HanpaBJiemaix Tarace bo3MO)kho MeroflOM 
TepMoo6pa6oTKH. Ilpn 3tom jiHH30Baa o6jiacn> mohcct 6uTb n3roTOBJieHa 
nyreM TpexcTa/jHHHoro npouecca. Ha nepBOH CTaaHH raroTaBJiHBaioT 
c^epHHecKyio JiHH30Byio o6jiacTi> MeTOflOM, onncaHHtiM BMine. Ha BTopoii 
cTaflHH c(J)epHHecKaa JiHH30Baa o6jiacxb HarpeBaiOT BBime TeMnepaTypsi 

15 pa3MJLPieHHfl, nocjie qero ocymecTBJiaioT npeflBapHTejiBHyio <J>opMOBKy 
jiHH30Boro 3JieivieHTa Mero^OM c/j &b jim b aHua c flByx npoTHBonoJioacHLix 
CTopoH pa3MarqeHHOH jihh30boh oSjiacTH. Ha 3aBepmaiomeH TpeTteii cra^HM 
ocymeerajunoT TepMoo6pa6oTKy OT<j)opMOBaHHoro jiHH30Boro ajieMeirra b 
peacHMe oraeHHOH noirapoBKH. B stom peaaiMe jihh30bbih 3JieivieHT 

20 coxpaH^eT b ijcjiom cboio <J>opiviy, ho npoHcxoAHT cniaECHBaHHe HepoBHOCTeft 
B03HHKJHHX nocjie ^opMOBKH h ynyHineime oirniqecKHx cbohctb jihh30boh 
noBepxHocxH. Bo3MoaceH 5 TaKKe KOM6HHHpOBaHHBin TepMO-MexaHO- 
TepMHHecKHH TpexcTaflHHHbra npoiiecc 4>opMHpoBaHM HeCHMMeTpHHHOrO 
jiHH30Boro 3JieMeHTa. B 3tom cjiynae BTopaa CTaaiw ocymecxBJweTC^ 

25 MeTOflOM MeXOHHHeCKOH HIJIH^OBKH. 

BapiiaHTbi ocyiqecTBJieHHfl H3o6peTeHHH 

B npHMepe KOHKperHoro HcnojiHeinw TepMOo6pa6oTKa BOJioKHa 6ujia 
ocymecTBJieHa ajieiopHHecKOH pyron, o6pa30BaHHOH MOKfly jspyMX 
CTajiBHbiMH 3aocip eHHBiMH 3JieKxpoflaMH. Ha 3JieKrpo^bi noflaBajiocB 
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HanpJDKeHHe b AHana30He ot 2 ao 7 kB. PaccTOHHHe Memjjy 3JieicrpoAaMH 
Morjio H3MeraTJbca b flHana30He ot 0,5 ao 3 mm. IIpH stom AyroBoii KaHaji 
HMeji AHaMeTp ot 0,2 flo 1 mm. TeMnepaiypa flyrn perynHpoBajiacB ot 1000 
AO 2000 rpaAycoB LJejiBCHfl nyreM H3MeHeHHa Hanp^ceHHH h 3a3opa MeacAy 
5 3JieicrpoflaMH. 3tot hctohhhk HarpeBa iio3bojihji HarpeBaTB bojiokho ao 
TeMnepaTypBi ot 1000 no 2000 rpa^ycoB IJejiBCHfl. BicniOHeHHe h 
BBiKjnoHeHHe jsym npoH3B0AHJioct nyTeM Biono^eHHa h BtuciiOHeHM 

HCTOHHHKa nHTaHKW, KOTOpOe, B CBOK) onepeAB, KOHiponHpoBajioct 
3 JieKTp OHHBIM TaHMCpOM. 3tot HHTepBan BBlGHpaJICfl b AHana30He OT 0,1 AO 

io 5 ceicyHfl. npoijecc cxjionBiBaHira KaHajiOB coctojiji H3 cjie^yiomHX 
onepaijHH. npH bbucjuohchhom 6ji0Ke rarraHHH flyrn bojiokho, 3aiepenjieHHoe 
Ha TpexKoopAHHaraofi noABHaace, no3HUHOHHpoBajiocB TaKHM o6pa30M, 
htoSbi ero KOHeij OKa3BiBajicx norpyaceHHBiM b AyroBoft KaHaji Ha rjiySHHy, 
paBHyio ot OAHoro ao Tpex AnaMerpoB BOJioKHa. Ilocjie 3Toro noA 

15 ynpaBJiemieM TaftMepa BKJuonajiacB ayra nyreM brjuohchim 6ji0Ka nuraHHH 
Ayra Ha BpeMx ot 0,1 ao 5 cexyHA. Pe3yjiBTaT KompoJinpoBaJica noA 
MmcpocKonoM, a TaioKe nyreM c6opKH tcctobbix jia3epHBix MOAyJiefi. B 
npHMepe KOHKperaoro HcnojiHemw 6bijio HcnojiB30BaHO bojiokho c 
AHaMexpoM CBeroBeAymeH o6jiacTH 33 mkm, h HapyacHBiM A^aMerpoM 122 

20 mkm. 3a3op Me^CAy 3JieicrpoAaMH cocTaBJDUi 1 mm, TeMnepaxypa Ayrn 2000 
rpaAycoB IJejiBCHfl. ^HaMeTp AyroBoro KaHajia cocraBJiflJi 0,7 mm, bojiokho 
norpyacajiocB b AyroBoii KaHaji Ha rjiy6HHy npH6jm3irrejn>Ho paBHyio 200 
mkm. HHTepBan BpeMeHH, b TeneHHe KOTopbro Ayra 6HJia BKmoneHa, 
cocTaBJDui 0,9 ceicyHABL B pe3yjiBTaTe oiracaHHoro npoaecca nycTOTejiBie 

25 KaHaJIBI CXJIOnHBaJIHCB Ha paCCTOflHHH npH6jIH3HTeJIBHO 100 MKM OT KOHL(a 

BOJioKHa, npHHCM KOHeu KaHajiOB OKa3BiBajicH cy^caiomHMM Ha AJnffle 

IipH6jIH3HTeJIBHO 50 MKM. 

npOI^eCC H3rOTOBJieHHH JIHH30BOTO 3JICMCHTa COCTOJUI H3 CJieflJOOIimX 

onepamm. ripH bbikjuohchhom 6noKe imTaHKW Ayra bojiokho, 3aKperuieHHoe 
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Ha TpexKOopflHHaraofi noflBHaace, no3HipioHHpoBajioci> TaKHM o6pa30M, 
hto6bi ero kohci^ 0Ka3MBajicH norpy>KCHHBiM b ayroBOH KaHaji Ha rny6HHy, 
paBHyio ot oflHoro ao iwth AHaMeTpOB BonoKHa. nocjie 3Toro nofl 
ynpaBJieHHeM TaftMepa BKJiioHajiacB #yra nyreM BKJiioHeHHH 6jiOKa rarramw 
5 ayra Ha BpeMfl ot 0,1 5 ceKyHfl. Pe3yjiBTar KOHTpojrapoBajicfl no/j 

MHKpOCKOIIOM . EbIJIH npOBefleHBI HeCKOJIBKO fleCflTKOB KOHTpOJIBHBIX 

npoueccoB, b KoropBix BapBHpoBanacB npoaoJEKHTeJiBHOCTB flyroBoro 
pa3pHAa 5 TeMnepaTypa flyra h rjiy6HHa norpyKemw KOHua BonoKHa b KaHam 
Ayra. PaflHyc kphbh3hbi JiHH30Boii noBepxHocra 3aBHcmi ot 

10 npoAOJDKHTenBHOCTH AyroBoro pa3p«Aa, ^JinHa ropjiOBHHBi - ot rjiy6nHBi 
norpy^ceHiw. 3a3op MOKAy ajieicrpOAaMH cocTaBJiaji 1 mm, TeMnepaiypa ayra 
2000 rpa^ycoB LJeuBCHH. Bojiokho norpyacajiocB b AyroBoft KaHaji Ha 
rjrySHHy iiph6jih3htcjibho paBHyio 350 mkm. HHTepBaji BpeMem*, b TeneHHe 
KOToporo ayra 6BiJia BKmoneHa, cocraBJWJi 1,4 ceKyHflBi. B pe3yjiBTaTe 

15 onncaHHoro npouecca 6blh nonyneH jihh30bbih 3JieMeHT co c^epHHecKofi 

JIHH30BOH IIOBepXHOCTBIO. PaflHyC KpHBH3HBI COCTaBHJI IipH6jIH3HTeJIBHO 80 
MKM, a paCCTOHHHe OT JIHH30BOH IIOBepXHOCTH AO KOHIja nyCTOTejlBIX 

KaHanoB cocTaBHJio npH6jiH3HTejiBHo 250 mkm, hto cooTBercTByerr rjivlhs 

rOpJIOBHHBI - 90 MKM. 
20 IIOMHMO OnHCaHHOH BBime MeTOflHKH, 3aMBIKaHH6 KaHaJIOB 3 MO^CeT 

6bitb ocymecTBJieHO 3anojiHeHHeM hx Ha rjiy6HHy X ormiHecKH npo3paHHOH 
Maccoii c noKa3aTejieM npejiOMJiemw, acejiaTejiBHO 6jm3Kofi k noKa3aTejno 
npejioMJieroifl MarepHana BOJiOKHa 1, HanpHMep, 6op ocHJiHKaTHBiM creioioM, 
omrraecKHM KOMnayHAOM, nepexoAflupix b TBepayK) (J»a3y h AonycKaioiUHX 
25 nocjieAyiomee npHMeHeHae craHflapTHBix TexHOJiormecKHX npHeMOB 
o6pa6oncH. B cjiynae HcnonB30BaHHfl cTeiaia o6pa6oTKa 3aicjiK)HaeTca b 
HarpeBe Komta BOJioiaaa 1 h MaccBi creKJia no TeMnepaiypBi, KOTopaa BBime 
TeMnepaTypBi pa3MjrrHeHHH CTemia, ho HHxee TCMneparypBi pa3M^nieHHH 
MaTepnana BonoKHa 1, h nocjieAyiomeM bbcachhhb conpHKOCHOBemie kohi#l 
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BOJioKHa 1 h pa3MHrHeHHoa MaccBi CTeiaia. 3anojiHeroie KaHajioB 3 
pa3ManieHHBiM cxeKjioM flocTHraeroi 3a cner KaimnjwpHBix chji h/hjih 3a 
cner cneimajiBHO C03#aBaeM0H pa3Hocra flaBJieHHH BHyrpH h CHapyacH 
KaHanoB 3. 

5 JIa3epHHH Mo^yjiL BKJiKmaer (cm. <|)nr. 7) hctohhhk Jia3epHoro 

H3nyHeHHH 9, h ycTaHOBJieHHoe no xoay Jia3epHoro H3JiyneHHH jiHroosoe 
oirnraecKoe bojiokho, BKJiiOHaiomee co6ctbchho bojiokho 1 h jihh30bbih 

3JieMeHT 5, COCTOailJHH H3 JIHH30BOH o6jiaCTH 5 H rOpJIOBHHBI 6. JlHH30Baff 

oSjiacTB 5 MoaceT hmctb KaK c$epKraecKyio $opMy (cm. (fmr. 10, 4>m\ 1 1), Taic 
10 h ac<t>epnHecKyio fyopwy (cm. 4>hi\ 7, <J)ht. 8). JIa3epHBift MO^yjiB MoaceT 6bitb 
cHa6aceH KopnycoM 10, a TaiOKe flonojiHHTejiBHBiM cpeflCTBOM flJia 
^OKycHpoBKH Jia3epHoro mnyneKivi 11. Cpeacrao 11 MoaceT 6bitb 
bbiiiojihcho b BHfle JMH3BI 12 (cm. (Jmr. 10, <J>Hr. H) HJIH 3epKajia 13 jik>6oh 

H3BeCTHOH KOHCTpyKIJHH, HJIH B BHfle HX KOM6HHai}HH (CM. <j)HT. 12, <J>HI\ 13). 

15 OirnrcecKoe bojiokho 1 BKJiioHaeT cBeTOBeflynjyio oSjiacTB 2 h 
oKpy^caiomHMH o6jiacTB 2 nycroTejiBie npoflOJiBHBie KaHajiBi 3, 3aMKHyrBie Ha 
rpaHHiie BOJioKHa 1 h JinraoBoro sneMema 4. CBcroBeflymaa o6jiacTB 2 
Moacer BKJUOHaTB o«HOMO#oByio aouiy 7 (cm. 4>ht. 10, 4>hi\ 11). IlycTOTejiBie 
KaHajiBi 3 oKaHHHBaioTCH npeHMymecTBeimo Ha 3aAaHHOM paceroflHHH L ot 

20 noBcpXHO cth 8 JIHH30BOH oSnacTH 5. KaHajiBi 3 Moryx 6bitb bbhiojihchbi 
cy^aiomHMHCn no HanpaBJieHmo k ropjioBUHe 6 (cm. <J>Hr. 10, 4>ht. 11). 
JlHH30Boe onTHHecKoe bojiokho Moacer 6bitb cHa6»eHO o6ojioqKoft 14, 
HMeiomeft jiHH30Byio nacTB 15 h ropJioBHHy 16 (cm. 4>ht. 9). 

IIpOMblUIJieHHafl npHMeHHMOCTb 

25 BbUIO H3rOTOBJieHO JIHH30B0e OITTHHeCKOe BOJIOKHO H3 BOJIOKHa, 

nonepeHHoe ceneHHe KOToporo noKa3aHo Ha <j)Hr. 3. Bojiokho 1 hmcjio 
^HaMeTp CBeroBeAymeft oSnacra 2 - 33 mkm h HapyacHBiH flHaMeTp 122 mkm. 
Bojiokho 1 6bijio H3roTOBJieHO H3 KBapqeBoro cremia. B KanecrBe HcroraHKa 
HarpeBa HcnojiB30Bajra 3JieicipHHecKyio ayiy, co3«aBaeMyio Meamy flByMJi 
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ajieicipoflaMH, paccroxHHe MOK#y kotopbimh cocraBJWJio 1,0 mm. Kcmeij 
oirrHHecKoro BOJiOKHa 1 flUHHOH 0,1 mm BflBurajiH BHyrpb flyra. Ha6jnofleHHe 
BejiH nepe3 6HHOKyjrapHBra MHKpocKon MEC-10. Ilpouecc cxjionBiBamifl 
KaHajioB coctohji H3 cjie^jyioimix craflHH. B TeneHHe npH6jiH3nrejiBHO 1,5 c 
5 KOHeu onTHHecKoro BOJiOKHa 1, HaxoffnmHHM BHyrpH ayra, pa3Marqajicji. 
npH3HaKOM 3Toro cjiyaauio BH^HMoe yMeHtnieime ^HaMeTpa nycroTenBix 
KaHajioB 3 BHyrpH BOJiOKHa 1. KaHajiBi 3 iiojthoctmo Hcne3ajiH Ha OTpe3Ke, 
HaxoflnmHMC^ BHyrpH #yra, a TaiOKe Ha HeKOTopoM paccroflHHH ot bhahmoh 
ofijiacTH ayra, cocTaBJiaBimiM okojio 0,1 mm. B 3tot momcht #yra 
10 BUKJiio^ajiacB. 

npOIjeCC H3rOTOBJieHHH JIHH30BOrO 3JieMeHTa COCTOflJI H3 cJieayFomnx 

onepau[HH. Bojiokho norpyaeajiocB b ayroBoii KaHaji Ha rny6HHy 
npn6jiH3HTeJiBHo paBHyio 350 mkm. HtrrepBaji BpeMeHH, b TeneHHe KOTOporo 
jjyra 6wna BKjnoneHa, cocxaBJWJi 1,4 ceKyHflBi. B pe3yriBTaTe onHcaHHoro 
is npoijecca 6biji nojiyneH jihh30bbih 3jieMeirr co c<j)epmecKOH jihhsoboh 

nOBepXHOCTBK). PaflHyC KpHBH3HBI COCTaBHJI npH6jIH3HTeJIBHO 80 mkm, a 
paCCTOXHHe OT JIHH30BOH nOBepXHOCTH flO KOHIia nycTOTejitix KaHaJIOB 

cocTaBiuio npH6jiH3HTejiBHo 250 mkm, hto cooTBercTByeT ;trcHHe ropjioBHHBi 

- 90 MKM. 

20 Ebiji H3roTOBJieH 3aaBJiHeMBifi[ Jia3epHBift Mo#yriB b Kopnyce 10 c 

HCn0JIB3OBaHHCM JIHH30BOrO BOJiOKHa, H3rOTOBJieHHOrO yKa3aHHBIM BBune 

cnoco6oM. Kopnyc 10 npeflCTaBJwn co6oh repMCTHHHBra MerajiJiiraecKHH 
KOpoS. repMexH3au;Hio ocymecTBJi&fra nocne OKOHqaHH* cSopKH Bcex 
BHyipeHHHX 3JieMeHTOB nyreM ycTaHOBKH KpuuncH Kopnyca 10 mctoaom 
25 cBapKH. OnTHHecKoe bojiokho 1 bbixoaht H3 KOpnyca 10 nepe3 CTCHKy H 
Mecro BBixofla BOJiOKHa 1 repMCTH3Hp OBaHO MeroflOM naftKH. B KaqecxBe 
jiHH30Boro oirranecKoro BOJiOKHa 6buio HcnojiB30BaHO bojiokho c 
.qnaMerpoM CBeroBejjymeft oSjiacrn 33 mkm, Hapy^HBiM flHaMeTpoM 122 
mkm, HHCJioBofi anepiypoft 0,43. Bojiokho coaepaeajio JiHH30BBifi 3JieMeHT co 
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C^epHHeCKOft JIHH30B0fi IIOBCpXHO CTBK), H3rOTOBJieHHHH yKa3aHHLIM Btraie 

cnoco6oM. Pa^Hyc KpHBH3HBi cocraBHJi npHSjiranrejiBHO 80 mkm, a 

paCCTO)IHHe OT JIHH30BOH nOBepXHOCTH flO KOHI^a nycTOTejiux KaHaJIOB 

cocraBHJio npH6nH3HrejiBHo 250 mkm, hto cooTBercxByer fljiHHe ropjioBHHti 
5 - 90 mkm. B KanecTBe HCTOHHHKa jia3epHoro mjiy^eHHH 9 6biji HcnojiB30BaH 
jia3epHbiii flHOA c pa3MepoM H3JiyHaiomeft oSjiacra 100 mkm Ha 1 mkm h c 
pacxoflHMOCTBio H3JiyHeHHH 10 rpa^ycoB Ha 40 rpaflycoB b 
co otb eTCTByio njHX HanpaBJieHPwx. IlHraHHe Jia3epHoro flHo^a 9 
ocymecTBJuuioc& iepe3 repMexHHHBie tokobbo^, pacnojio^ceHHBie Ha 
10 creHKe Kopnyca 10. fljvi nuTaHiw Jia3epHoro flHo«a 9 HcnojiB30BajiH 

HCTOHHHK CTa6lIJIH3HpOBaHHOrO TOKa. CHJia TOKa COCTaBHJia 2,5A. ITpH 3TOM 
JXKOJX H3JiyHaJI 2 BT OIITHHCCKOH MOmHOCTH. I^HJIHH^pHHeCKaa JIHH3a 12 

KOJiJiHMHpyeT H3JiyneHHe AHOfla b oahoh njiocKOcra, yMeHBinaa 

paCXOflHMOCTB H3JiyqeHH« B 3TOH njIOCKOCTH. C^epH^eCKHH JIHH30BBIH 

15 3JTCMCHT 4 (froKycupOBaji H3JiyqeHHe b cBeTOBe^ymyio o6nacTB 2 BOJiOKHa 1 . 
IIpH c6opKe ocb JiHH30Boro orrnraecKoro BonoKHa coBnaflajia c oirniHecKOH 
ocbk) jia3epHoro ano^a c tohhoctbk) He MeHee IOmkm. PaccTo^HHe ot 

JIHH30BOrO 3JieMeHTa 4 flO IfllJIHHflpHqeCKOH JIHH3BI 12 COCTaBJUUIO 50MKM - 

15mkm B npHMepe KOHKperHoro HcnojmeHHH HcnojiB30BaHa 
20 UHjiHHapHqecKaa JiHH3a 12 c KpyrjiBiM nonepe<mBiM cenemieM h anaMeTpoM 

110 MKM. PaAHyC KpHBH3HBI JIHH30BOft oSjiaCTH 5 JIHH30BOrO BOJiOKHa 
COCTaBHJI npH6jIH3HTeJIBHO 80 MKM, a paCCTOJIHHe OT JIHH30B01I nOBepXHOCTH 

AO KOHua nycTOTejiBix KaHanoB 3 cocTaBHJio npH6jiH3HTejiBH0 250 mkm, hto 
cooTBercTByeT flJiHHe ropjioBHHBi 6- 90 mkm. B npoijecce c6opKH Jia3epHBifi 

25 flHOfl 9 6BIJI BKJOOHCH Ha 10% OT MaKCHMaJIBHOH MOmHOCTH, H JIHH30BBIH 
3JICMCHT 4 C BOJIOKHOM 1 3aKpeiUMJIHCB Ha Tpex KOOpAHHaTHOH HOflBHHCKe H 

nepeMemajiHCB b Tpex B3aHMHO nepneHflHKyjwpHLix HanpaBnemwx npH 

OflHOBpeMeHHOM KOHTpOJie OHTHHeCKOH MOMHOCTH, BBIXOflfcmeH H3 BOJiOKHa 

1. B npoijecce sthx nepeMemeHHH 6bijio HafifleHo nojioaeemie jihtooboh 
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o6jiacTH 5, npn kotopom Ha6jnoflanacL MaKCHMajiBHaa MomHocrt Ha bhxosc 
BOJiOKHa 1. Ilocjie axoro KpHinica Kopnyca 10 3aBapHBajiacB b aTMOC^epe 
HHepTHoro ra3a. OirrHHecKaa mohihoctb Ha BBixofle H3 BOJiOKHa jia3epHoro 
Moayjw cocTaBHna 1,52 Bt hjih 73% ot MaKCHMantHOH mohchocth Jia3epHoro 

5 jQCHOfla. 
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OOPMYJIA H30EPETEHEUI 

1. JlHH30Boe onxuHecKoe bojiokho, BKJHonaiomee onriraecKoe bojiokho b bujxo 
CBeTOBe/jymefi oSjiacra, okp}okchhoh nycTOTejitiMH npoflOJitHUMH KaHaJiaMH, h 

5 JIHH30BBIH 3JICMCHT B BHfle JIHH30BOH oSjiaCTH H rOpJIOBHHBI, TCpMHHeCKH 

c^opMHpoBaHHBiH H3 Maxepnajia BonoKHa Ha ero Koime, npH stom ynoM>myTbie 
KaHanBi 3aMKHyTM y rpaHHipi ropjioBHHBi h BOJiOKHa. 

2. JlHH30Boe oirnwecKoe bojiokho no n. 1, b KoropoM #HaMerp D r ropjioBHHW 
yflOBJieTBopKeT cooTHonieHHK) : 

10 D c < D n r^e: 

D c - flHaMeTp CBeTOBe^meH o6jiacra oimraecKoro BOJiOKHa, mkm; 

3. JlHH30Boe bojiokho no jnoSoMy H3 nyHKTOB n. 1 - 2, b kotopom ynojvwtHyTBie 
KaHajisi BtinoJiHCHBi cy^caiomHMHM no HanpaBJieHHio k jihh3oboh oSjiacra. 

4. JInH30Boe oirnraecKoe bojiokho no jno6oMy H3 n. 1 • 2, b kotopom 
15 CBeTOBeflymaa oSjiacTt ynoMHHyToro BonoKHa coflep^cirr o^HOMOflOByio flamy, 

BbixoRxnjyio Ha noBepxHOCTt ynoM^Hyrow jihtooboh o6jiacxH. 

5. Jla3epHBiii Mo^yjiB, BKmonaioiipiH jia3cpHBin H3JiyHaTeJiB h ycTaHOBJieHHoe no 
xoay Jia3epHoro nyna jiHH30Boe onTHHecKoe bojiokho, BKjno^aiomee oirniHecKoe 
bojiokho b BHfle CBeTOBczjymeii o6jiacTH 5 OKpy^ceHHofl nycTOTenBiMH 

20 npOflOJIBHMMH KaHaJiaMH, H JIHH30BBIH 3JieMeHT B BHfle JIHH30BOH 06jiaCTH H 

ropjioBHHH, TepMHwecKH c^opMHpoBaHHBiH H3 Marepnajia BOJiOKHa Ha ero KOHije, 
npH 3Tom ynoMHHyTHe KaHara 3aMKHyTBi y rpaHHijBi ropjioBHHBi h oiraiHecKoro 

BOJiOKHa. 

6. JIa3epHtiH Moziyjit no n. 5, b kotopom flHaMerp D r ropjioBHHBi yflOBJiexBOpaeT 
25 cooTHoineHHio: 

D c < D n ; 

rae: D c - flHaMerp CBeTOBeflymeft o6jiacra onTHHecKorp BOJiOKHa, mkm; 

7. JIa3epHBifi MO^yjiB no jnoGoMy n. 5 - 6, b kotopom ynoMflHyTtiH rajiynarejiB 
BBinojmeH b bhrc MHoroMoflOBoro Jia3epHoro p&oj\a, a flnaMexp cBeroBeflymen 

30 oSjiacTH d ynoMaHyroro jihh3obotc) BOJiOKHa, paccrroaime L ot noBepxHocro 
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J1HH30BOH d6jiaCTH AO KOHUOB ynOMJJHyTBIX KaHaJIOB H paflHyC KpHBH3HH R 

jihtooboh o6nacxH yflOBJierBopjnoT cooTHonieHHflM: 
S/d = (NA F /NA L -l); 
L = nd/2 NAl, mkm; 
5 R=L(n-l)/n, mkm; 

r«e: S - nrapHHa CTpanna Jia3epHoro flHOfla, mkm; 
NA f - anepiypa BOJioKHa, 

NA L - anepiypa H3JiyHeHHfl jmepHoro jwom b iijiockocth, napajiJieliBHOH 
p-n nepexoay; 

10 n - noica3aTejn> npenoMJieHiM MaTepnaiia oirraraecKoro BOJioKHa. 

8. JIa3epm>iB MOflyjiB no jno6oMy H3 n. 5 - 6, b kotopom ynoMaRymH H3JiyqaTejib 
BtraojiHeH b BH«e oflHOMOflOBoro jia3epHoro mom, a paccTOflHHe L ot 

nOBepXHOCTH JIHH30BOH o6jiaCTH RO KOHU.OB ynOlVWHyTfclX KaHaJIOB, paCCTOJIHHe a 

ot ynoMflHyToro H3JiyHaTejw no noBepxHOcra jihh30boh oSjiacro h paanyc 

15 KpHBH3HM R JIHH30BOH oSjiaCTH yflOBJieTBOpfllOT COOTHOUieHHHM: 

a=Lh/d, mkm; 
a/L = NA F /NA M ; 
R=a(n-l)/n(l+h/d), mkm; 

h - TOJimHHa BOJiHOBOfla oflHOMOAOBoro jia3epHoro jmofla, mkm; 
20 NA M - anepTypa H3JiyHeHiw jia3epHoro flHoaa b iijiockocth, 

nepneHAHKyjiapHofi k p-n nepexofly. 

9. Jla3epm>iH Moaynb no Jiio6oMy H3 nyHKTOB n. 5 - 8, b kotopom ynoMaHyTBie 
KaHanfci BBinonHeHti cyHcaioinHMncji no HanpaBJieHHio k jihh30boh oojiacra 

10. JlasepHtiH MOflyjtt no n. 5- 9, b kotopom cBeTOBeflymaa o6jiacrb 
25 ynoMaHyroro BOJioKHa cpflepacur OflHOMOAOByio KHJiy, BBixoflamyio Ha 

noBepxHocn. ynoMAHyTOH jihtooboh o6jiacra. 
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